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Search String: “Natural Gas Combustion” 
Hits: 

Elemental Analysis Using Nuclear Reactions. AU: McKinney, Peter Michael. Vol45-09B 
Dissertation Abstracts International, pg 2893, NO AAI8427044. 
(Attached) 

Studies in Atmospheric Chemistry: 1. Primary Peroxides from Hydrocarbons. 11. 

Search String “Combustion” 

Theoretical and Experimental Studies of Unimolecular Reactions Relevant to 
Combustion and the Atmosphere. Stewart, Paul Hendry. Vol52-10B of Dissertation Abstracts 
International, pg 5278, NO AAIDX94823. 
(Attached) 

Optimal Hypergolic (compression ignition) Combustion In An Internal Combustion 
Engine. Min, Young Ke, Vol47-12 B of Dissertation Abstratcts International, Pg 5029, NO 
AAI87085 13. 
(Not relevant) 

]?reignition Oxidation Characteristics of Hydrocarbon Fuels (Autoignition, Kenetics, 
Combustion Chemistry). Wilk, Richard David, Vol47-04B Dissertation Abstracts International, 
lpg 1687, NO AA18616270. 
(Attached) 

Theoretical and Experimental Investigation of Methanol Combustion Under Constant 
‘Volume. Tatum, Patricia Anne Faison, vol45-0 1B of Dissertation Abstracts International, pg 
213, NO AAI 8410493. 
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Chemical Characterization of Combustion Products of Number 2 Fuel Oil. L e v ,  Julie 
Ann, Yo1 X 1984, NO AAT0369589. 
(Could not find Vol X1984) 

Search String “Formaldehyde Formation” 

Engine Operating Parameter Effects on Speciated Aldehyde and Ketone Emissions From 
A Natural Gas Fuelled Engine. Crawford, John Gordon, Vol34-02 of Dissertation Abstracts 
International, p 807, NO AAIMM01988. 
(Coultd not find in Vol34) 

Search String “Formaldehyde Emissions” - 
‘Time-Resolved Exhaust Port measurements of Unburned Fuel and Aldehyde Emissions 

From a Methanol-Fuel Texaco L-1635 TCCS Engine. Kim, Chang Ho, vol46-07B Dissertation 
Abstracts International, NO AM85 13462. 
(Coulld not find Vol46-07B) 
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;J T I N ~ ' ~ ~ ~  LOCATING DAMAGES IN COMPLEX 
$TSC ,.& 
,j+JIQUE 

&& c. s. Y a w  

UR&S BY THE SYSTEM IDENTIFICATION 
Order No. DA861 4296 

,,,uc-~u, Ptc.0. University ol Maryland, 1985. 234pp. Director: 
*v ' 

'*4 new methods of identifying crack locations in complex, 
;,uou~ structural systems by investigating the changes in the 

.- flexiQility matrices are presented. These two matrices can etaid by applying She System Identification Technique to the 
dynamic response of the system under either impulse or 

es forcing function. Theoretically, the above two matrices can 
obtained by the finite element method and system reduction ra' 20 

$2=,aue if the real damaye size in the structure is known. Initially, .,,@ by the finite element method are made for cases with several 
>&,,crack lacations and boundary conditions in a steel beam. An 
. ;riment using an aluminum beam with different size cracks has 

5een conducted to verify the proposed technique. Similarly, the 
1% 
*'I.. element mcdels of a square plate with hole or crack damage and 

tc scale offshore platform with a through cut in one secondary 
:.a-:sntai member were analyzed. 

F,m,que particularly useful for real time applications. 

.I-. 

(4- 

saplicity in both on-site measurement and analysis makes the 

I 

.,JNTROL OF A MULTI~SEGMENT BI-STABLE MANIPULATOR 
Order No. DA8613227 

* 1 3 < ~ ~ ~ ~ ~ ,  TAKASHI.  PH.D. University ol Washington, 1985. 262pp. 
2airperson: Joseph L. Garhini 

me control of a manipulator consisting of multiple segments 
&joints have only bi-stable positions is described. The inverse 
::?sformation named "Flip Transformation," which maps the spatial 
EJrdinates in the workspace into the joint coordinate bi-stable 
9 1 5 s .  is developed for this manipulator. Two modes of operation 
?,ride (1) Point-To-Point and (2) Pattern Propagation for the 
-4nipulator motions. Primitive coordinated motions are introduced 

pa:hronized movements are constructed only with those primitives. 
jnlrol algorithms for a snaking motion (second mode), over or 
rsund an obstacle, are ac:cumplished by the binary proportional- 
rtgralderivative control technique. 

The design concept for the manipulator is based on many 
iudularizcd identical segments connected to each other in series. 
rdividual segments are conlrolled to a bi-stable position. By 
Korporating a sufficient number of segments and properly deflected 
hnts. a flexible and dexterous manipulator could be realized, and the 
%ired manipulator end link position in the workspace as well as the 
dalshape of the manipulator can be obtained. 

Previous solutions for the inverse transformation of the bi-stable 
Xl-segrnent manipulator system have not been effective, and a 
;ohtion with efficient and direct algorithms is desirable. Methods 
heloped in the past have irritiations such as excessive 
Dmputational time, limited clonvergence in an optimal solution, 
Lqitrarily selected pararnetess, transformation only in a specific 
anfiguration, etc. Consequently, the time required to compute the 
Qorithms as well as the solution itself may not have been optimal. 

An inverse transformation ("Flip Transformation") has been 
eveloped and utilized to solve this problem analytically and 
sciently for a system with large degrees of freedom (many 

th$ binary regression tec'triique for the first mode and the overall 

LASER DOPPLER MEASUREMENTS OF GRID TURBULENCE 
IN A BOX 
WALKER, MICHAEL DEAN, PH.D. The Johns Hopkins University, 1986. 
13oPP. 

Order No. DA8616013 

The decay of grid-generated turbulence was measured for long 
decay times, UGVM < 1900, for moderately high mesh Reynolds 
number, RU = 1.7 x 104. The grid moved vertically at constant speed 
through water in a tank. Measurements were made with a frequency 
shifted, laser Doppler Velocimeter with a tracker. Ensemble averaging 
was used to obtain the velocity moments for the streamwise and 
transverse components. 

Before data could be taken, four problems were identified and 
corrected. These were: tracker drift, tracker harmonic 
intermodulation, failure of the signal validation at small velocity, and 
temperature stratification of the tank. In previous LDV measurements 
of turbulence, measurements were limited to turbulence intensity 
greater than 1%. Here, with the above problems avoided, 
measurements as small as 0.04% of the grid speed were achieved. 

The measurements of the turbulence decay were compared to 
previous measurements. Both u' and v'decay agreed with the 
extrapolated curvefits of the data measured by Corrsin (1942). 
Perhaps more surprising, at large U&M the decay data also agreed 
with the extrapolated curvefits of data taken at 0.34 solidity, without 
any adjustment to account for the difference in solidity. For small 
UGt/M, the u'/v' ratio was in rough agreement with earlier hot-wire 
measurements, vir. u'/v' = 1.3. For large U,$/M, u'/v' decreased, 
and became approximately unity at U&M = 1500. Finally, 
preliminary results may indicate an approach to a linear decay, i.e. 
UGVv'2 a UGt/M for 300 < UGVM < lo4. The absolute accuracy of the 
velocity data was limited by the accuracy of the fringe spacing 
measurement. about k0.696. The data uncertainty was governed by 
the number of realizations in the ensemble, 256 for most of the data. 

SPINNING SELF-FORGING FRAGMENTS AND SHAPED 
CHARGES Order No. DA8616268 
WEICKERT, CHRIS ALLEN, PH.D. Drexei University, 1986. 229pp. 
Adviser: Pei Chi Chou 

This thesis is concerned with the application of fluted-liner 
technology to spinning self-forging fragments and shaped charges. 
Historically, shaped charge fluted liner research consisted of 
experimental parametric studies. The actual mechanism of spin 
compensation was not understood. 

Numerical results from the current research on the collapse of 
fluted shaped charge liners show that the explosive gases rotate in 
one direction but the jet and slug rotate opposite to each other with 
the net result being opposite to that of the explosive gases. Numerical 
calculations were used to predict the variation of angular momentum 
of the shaped-charge liner with the number of flutes and with the 
index angle. As the number of flutes is increased, the direction of 
rotation of the jet changes from clockwise to counter-clockwise. The 
reversals in spin direction from experiments are duplicated by the 
numerical, results. 

Results from an experimental investigation of a spinning self- 
forging fragment have demonstrated for the first time that a spinning 
cohesive fragment could be formed with a backward-folding liner 
design at an SFF charge spin rate of 2500 RPM. 

OrderNo. OA8616270 
PREIGNITION OXIDATION CHARACTERISTICS OF 
HYOROCARBON FUELS 

Advisers: Nicholas P. Cernansky, Richard S. Cohen 

fuels have been conducted. Experimental results obtained from a 
static reactor are presented for the oxidation of a variety of fuels. ' 

mixtures were obtained. Measurements of the stable reaction 
htermediate and product species were made using gas 

Pressure and temperature histories of the reacting fuelloxidizer 

chromatographic analysis. 
One aspect of this work involved detailed studies of the oxidation 

chemistry of relatively low molecular weight aliphatic hydrocarbons: 
propane, propene and n-butane. The oxidation chemistry of these 

nates) is sought as a binary number in which each digit represents DAVID, PH.D. Drexel University, 1986. 237pp. 

udies of the preignition oxidation characteristics of hydrocarbon 

WmentS). The transformation is accomplished by a properly 
Wenced geometric mapping that converts the mirror image 
?Oresentations of the manipulator section into the equivalenfbinary 
umber complement algorithms. The solution of the joint variables 

individual joint state. 
Controls of ;he manipulator motion are derived from optimization 

'Qorithms based on minimum energy criteria, and smooth transitional 
Qvements can now be realized by minimizing the C.G. motions for 
9th ioint state change. The primitive motions are identified and 
h h z ~  with a hierarchical priority order to obtain the comprehensive 
era11 manipulator movements. 

I 
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fu@tsivas exambed at temperatures in the range 550.750 K, 
equimknce ratios ranging from 0 8  to 4.0 and at subatmospheric 
mes~~res The --mental results for each of these fuels indicate a 
clear mnsition in the oxidation chemistry for a low temperature 
regime to an intermediate temperature regime, separated by a region 
drregatrve temperature coefficient. The transition occurs between 
apm=-atev 6Do and 700 K. The main characteristics and features 
of the aridation mechanisms were determined for each fuel in each 
tempemlure rwme. 

(xwnical kinetic modeling of propene and propane oxidation at 
low .and intermediate temperatures was conducted in cooperation 
with tawreme Livermore National Laboratory. The experimental 
reslab from propene and propane were used to develop a low and 
intmmediate temperature kinetic mechanism for these fuels based on 
a low temperatwe acetaldehyde mechanism of Kaiser ef a/. and a high 
ternpealure propene/propane mechanism of Westbrook and Pitz. 
Cornpaxison d the predicted results of the chemical kinetic model 
with tt.R experimental results shows reasonable agreement. 

Pimxher aspect of this work involved studies of the general 
preignition characteristics of higher molecular weight hydrocarbons 
and binary mixtures of t h g  fuels. The low temperature/cool flame 
ignition characteristics of dodecane were investigated at 
temperatures in the range 523-623 K, equivalence ratios ranging from 
0.8 to I-0 and at subatmospheric pressures. The effects of initial 
conditiions on the CDd flame induction p&od and pressure rise were 
detemr-ned. The preignition characteristics of binary mixtures of 
d d e m -  and the aromatic component tetralin were examined. The 
addition of the -in had the overall effect of decreasing the ignition 
tendency of the mixture, although this effect was nonlinear with 
respec; to the amount of tetralin added. 

SYSTEMS DESIGN OF A WALKING ROBOT 

V4offi. TIN-LUP. PH.0. The University of Wisconsin - Madison, 1986. 
23lpp. Co-Supervbrs: N. H. Beachley, A. A. frank 

was ex;>lored using the systems design methodology. Systems 
Engineering is nct 2 monopoly of large scale systems. It can be 
appli& io any w e n ,  independent of its size; the real spirit of the 
methcdclogy is to conduct systems synthesis and analysis so as to 
create *qprGpfkie system configurations with satisfactory 
perfomance and decide among the candidate systems. 

in each kg for t b n  adaptivity, robot legs are generally high-speed 
spatin: mh2nisrs. The dynamic forces that a robot leg creates will 
have a considerzbie effect on the moving base, this led to the 
cowid?;z!ion of a r e e  different approaches for the solution of the 
problerz. 

zltemzL5es. T~E second approach considered was the use of ' 

comwsiie matemis for the fabrication of lightweight robot legs, 
which S } h S  i% a&mtages of better weight and inertia properties. 

Rn&g a ~enarz! approach to the minimization of dynamic forces 
of mfcthznisz-s h3s Seen formulated, which makes use of the matrix 
me:hpk for the &?zipis of mechanisms and a heuristic optimization 
technicwe for tie minimization of the undesirable inertia forces. A 
generzi conrputs: program BALANC was written for the illustration of 
the rna:-ai 2s xs:: at for general applications, 

Order No. DA8611444 

A fea.bility study of a walking robot that can run at about 30 mph 

To provide encugh independently controllable degrees of freedom 

The first ascrs tch investigated was the possible kinematic design 

NUMC.'?iCAL h!OOELS FOR FLOW AND SEDIMENT 
TRANS?ORT CYNAMICS IN DEEP OCEAN TURBULENT 
BOWXDARY LAYER Order No. DA8613683 
YE;N. ;~.;G:su:;. 3k.3. University ol California, Sanfa Barbara, 1985. 
1%~;. Ckai::zz: S:ephen McLean 

slmu!e:'-; :k? cz';5r.: physical processes acting, in thedeep ocean 
bounsz-?. 2yc: 
for prc-- c::?; :k< :cSulent flow field as well as estimating the 
s&i:*-? ;:Z.;SC.=.Z. The paper commences with an investigation of 
the s i r c : :~~  :' ztfz scean benthic boundary layer flow. Particular 
e.m2?x..;s .i 5 ~ ~ 5 2  c n  a time and space dependent eddy viscosity to 

r m ~ % ' : - -  %-z:::.- sf turbulent flow. The second partof the 

Tke -.zh x r 2 : e  of this research is to present theoretical models 

:s develop.the corresponding numerical methods 

-A,-- P -,..,La -- s : - s  with the mean velocity gradient in the 

The computation of sediment concentration is 

erosion rate, in order to initiate the co 
frequency. The model results indicate 
disaggregation are not important for s 

COMPUTER-AIDED OPTIMIZATION IN THE D 
ANALYSIS AND PARAMETRIC DESIGN OF R 
MAN1 P U L A  TO RS 

Robotic manipulators provide general, progr 
and force functions to carry out highly dextrous 

complex, nonlinear, and highly coupled. Therefore, the 
manipulators is an expensive, time-consuming, and cha 
Presently; the designers are lacking guidelines and well 
design criteria. 

This study brings together two fields: optimization 
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kogen atom ltransfeni and 
M. Part II. Asymmetric 
u t  m. TOW ayntheoir of 
II radical cychation. Shen, 
L991. 262pp. 
$Order Number DAB109366 
I radical reaction, l,&hycImgen 
sation, wan described in thin part. 
monoalkylthio, dialkylthb, thio- 
ester, nitrile, tertiary, secondary, 
he transferring C H  bonalr were 
x waa &st to generate vinyl rad- 
carbon centen by 1,Shydrogen 

radicai cydizations. Stork's cat- 
ition of tin hydride method, and 
used to run the d c a l  reac:tions, 
)st substituents gave comptatiible 
(generally 50-100% vinyl radicah 
,era), except for some strong G H  
d w  (for epcodde and methyl). 
ed the C-H bondo best, however, 
d c d s  attacking the sulfur akbms 
red with the desired 1,Shydrogen 
n labeling experiments, we found 
is the rate deterrnine step in the 

n radical chemistry wad reported 
an was used as the c h i d  auxiliary 
adical additions to allylstaunane 
reoselectivities even at 25°C or 
.ompatible with the alkylation of 
I cylisationa with the same d r a l  
lectivitiu at a position, but poor 
the @ position. The chiral radical 

electronic natura of the Ip* of DADPE war ala0 urplained as a 
terionic state. The lifetime of the Ip' was 35 f 10 ps in cydohmmc 
and <20 p. in tetrahydrofuran. 

Picosecond-pulsed irradiation of tetra ( &anophenyl)-ethyl~, 

CHsCN. Two absorption ms;rcima appeared at 450 run and 500 i,, 
CHCls, and at 445 nm and 485 nm in CHpClz. One Amu at 480 nm 
appeared in solution of cyclohexane, THF, and CHsCN. The lifetime 
of the 'p* were -760 pa in  cyclohexane, 25 f 10 pz in THF, 215 20 
ps in CHJCI, 90 f 25 

Other polyarylethylenw were also subjected t o  picosecond-puhd 
excitation. For theae molecules, no significant timc-resolved absorption 
spectra were observed in the spectrsl range from 370 run to 810 nm from 
the time of excitation t o  20 ns postexcitation. 

(TCE) was carried out in c y c l o h m e ,  THF, CHCls, CH2Clg, a d  

in CH2Cl2 m d  <20 ps in acetonitrile. 

Langmnir-Blodgett films of some novel phthalocyaninea. 
Simmons, John M. Ph.D. Unabcrritv oj  E d  A&ia (United Kinq&mj, 
1991. 253pp. Order N u m b e r  BRDX94741 

Aodahlefmrn UUI in a r o c i d o n  cuith Thc BriiiJh Libmv. See inride @ 
mer for ordcr infonnorion. 

Phthalocyanines are an important induatrial commodity used pi.  
marily as inks, colourings for plastics and dyestuffs used in the cloth. 
ing industry. More recently, interest has centred on less pasaive uaer of 
these materials, exploiting their interesting electrical and optical p m p  
erties. Thus future potential applications of phthalocyanines include 
electrochromic display devices, photosansitising reagents in cancer ther- 
apy, laser dyes and liquid crystal display applications. 

The work in the thesis was formulated with two principal aims in 
mind. The flnt wad the development of a range of highly soluble ph- 
thalocyanine derivatives with Q-band absorbances in the near infrared 
region of the spectrum. The second wad more specific and was con- 
cerned with producing thin f l lm of the materiah using the Langmuir- 
Blodgett (LB) technique. 

The synthesis and characterisation of the materials are described in 
chapter 2. Chapters 3 and 4 explore the monolayer and deposition 
properties of a number of phthalocyanines and the molecular ordering 
within the deposited Alms  is discussed with reference to a variety of 
physical techniques including x-ray difiaction, polarised visible and 
infra-red spectroscopy. 

A further aspect of this work concerned the use of an ultra thin LB 
fllm of a phthalocyadine as a sensing element in an acid sensor. The 
response of phthalocyanine Alma to various acid vapoun, measured in 
terms of sensitivity, selectivity, reversibility and recovery after expe 
sure, is discussed in chapter 5. 

1 

the system. 
a turd  product, modhephsne was 

' Le framework of modhephene was 
one step via a novel tandem radi- 
is. This process, the transannula- 
1 the following radical cyclization, 
In the couse of our synthesis, we 
:onversion from a common inter- 
nodhephene and epimodhephene. 
; yield in 22 steps from comm,er- 
11. while euimodheuhene was ob-, 
.t. The total yield for both mod- - 

. .  

atem obtained fiwm the 
were then used as a b e  
r the similar methoxy radi 

so used to modal the axpcrime: 
and RobLwn for the d c o m p i t i  
the ternparatun range 40S44SK. 

ar study to that outlined for the t-E 
r the prenaure dependent decompos: 

ure dependent combination of C: 
ere CXJ = CFs, CHs, CCls M 

emperature using the RRKM prop, 
elating the reverse decompaition a 
shortened by UMI.) 

hetfc methods involving d e  
urcttr ZnrtiMe of ! & h n d ~ ,  199 

one of this thesis describes a new 'on 

nylsilanes with acylium ions (genere 
ed decomposition of acyl chlorides) 

ent and allows for the preparation of 
pat te rn  including bicyclic deriv 

- I. The use of covalently attached 

art II. The use of ionically Theoretical and experimental studies of unimolecular re- 
actions relevant to combustion and the atmosphere. Stew- 
art,  Paul Hendry, Ph.D. Univerrity o j  Aberdeen (United King&m), 1986 

Order N u m b e r  BRDX9482s . The use of covalently attached synti 
e remote site selective hydroxylation of SI 

4%. 

fisted excited singlet states 
on. Shin, Kwannoo, Ph.D. The 
Major Professor: Edwin F. Ilitin- 

Order Number DAgZ081S3 
'y permitted the dkect detection 
'p*) Of PolYaWlethYielles 

d d e  fmm UMI in aJsaSation with The British Libmry. See iw'dc 
C,,,,Cf for order ;donncltia 

The pyrolysis of methyl nitrite (I torr) in the presence of nitrogen 
dioxide (1 torr) waa studied at  458K over the pressure range 0-160 
torr of carbon tetrafluoride. The only detectable products were methyl 

ylene (TPE) supported the in- 
in terns  of overlapping rpeetra 

I+) and the diphenylmethyl an- 
itants of Ip* were (2.3 & 0.3) 
f 1.0) x 10' ti-' in THF, and 

.te. A straight line resulted from 
rate constant VI. the empirical 

'E) exhibited a A,,, at 430 nm. 
han 20 pi. 
etra(panisy1)ethylene (TAE) in 
S N  showed two absorption rnm- 
stronic structure of the Ip* was 
t. The lifetimes of these maJdma 
1 in cyclohexane, and <20 ps in 
iitrile. 
nylethylene (DADPE) in cyclo- 
dma af 445 nm and 480 nm. The 

nitrate and formaldehyde. 
The pyrolysis of perfluoroato-%propane, PAP, (25 torr) was studied 

0 6  the temperature range 450-514K. The products were nitrogen and 
perfluorohexme, PFH, which were produced in equal amounts. The 
production of nitrogen WM found to  be h t  order with respect to the 
azo compound. Fint-order kinetics were observed even for extents Of 
reaction exceeding 60%. No surface effects were observed. The react1on 
was pressure independent. 

The pyrolysis of formaldehyde (4-10 torr) was studied using a static 
system over the temperature range 705-773K and 150-760 torr of Car- 
bon dioxide. Methane (4-10 torr) was used ar an inert marker. p* 
liminsry experiments showed that methane did not decompose under 
these experimental conditiona. The only measurable products were hv 
drogen and carbon monoxide. No pressure dependence wad obaefledi 
even at the highest temperatures studied. 

The decompoaition of the trifluoromethoxy radical w a  amin? 
using an RFf.KM model, reconciling the calculated pammeten for thlr 
radical with the prefwure dependent data of Descamps and Font Ob. 
tained at 532.8K. 

Disser ta t ion Abstracts  Xnternationd vol. 62 no. 10 April 1992 Dfsscrtation 



&, 1p* of DADPE WW also e x p l h e d  am a rwit 
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at 480 

p in CR2CP2 and <20 pa in acetonitrile. 

to 20 ns postexcitation. 
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=border kinetics were observed even for extents 
60%. No surface effects were observed. The restioC 
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Ifomaldehyde (4-10 torr) waa studied using a 
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s fnvolvhg denes. Stoner, Eric John, 
of Techndogy, 1991. Supervisor: Rick L. 

ia the reaction of nitrilium iona and allenyhilanea is described. 
synthetic approach to the synthesis of allenes via the [2+21 

n of alkylidene-&lactones is reported in part two of this 
examples of cycloreversion are reported aa well as a new 

ulsor lactones. This previously unreported cydorever- 
ndation for a triply-convergent reagent-based strategy 
of allenes. This strategy involves disconnection of the 

m e  into two carbonyl compounds and a thiol ester. Preli- 
rk to achieve this strategy utilizing a Peterson olefination as a 

p is outlined. (Copies available exclusively from MIT Libraries, 
40551, Cambridge, MA 02139-4307. Ph. 617-253-5668; Fax 

j 
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use of covalently attached synthetic metallo- 
in the remote site-selective hydroxylation of 

Stuk ,  Timothy Lee, Ph.D. Indiana (IniverSily, 1991. 158pp. 
Order N u m b e r  DA92OS450 an: Paul A. Grieco 

I. The use of covalently attached synthetic metalloporphyrins 

Zlrconrcydopropulcr 
formation and rareti. 
Umkrdg, 1991. 206pp. h! 

A c o r n d e n t  procedure 
(1-butear), from Cp&W21: 
ploration of the reactivity 
circonoeme equivalent dis 
nonconjugated dienes by i 
dimtion. Alkenea and cor  
carbomefdation of the & 
rat4 products. 

The correapondmg conjt 
produced without incorpor 
conocene equivalent, Cp2Z 
of t-BuLi. A facile r-&pia 
a general synthesis of circ 
oleRn-PMes complexes. 

The decompoaition of c 
phinea to form nirconoeent 
a non-dissociative mechani 

A convenient procedur 
Cpl  Zr(isobutyl)CI, was p 
to hydrocirconate cleanly i 
ing isobutylene. 

A novel mechanism for 
conocena catdymd (Z)- tc 
electron circonocene intern 
proposed. The mechanistic 

C, a 6 x lo-' M solution-of 1 (n = 0) in de&sed methylene 
treated with 10.0 equiv of iodosylbenzene for 4 h. Subse- 
s h  of the ester tether afforded 2 in 54% yield. 
the tether length (n = 0,l) and in the site of attachment 

md nucleus (C(3>a, C(17)-p, and C(17)-u) were shown to 
gm in the speciflcity of the hydroxylation site. Substantial 
Yielda were realized when 2,6difluorinated phenyl rings 

tcd into the meso positions of the porphyrins. 
use of ionically coordinated synthetic metalloporphyrin8 
site selective hydroxylation of steroids: Trimethylam- 

cse(II1) tctraphenylporphnyhs were coordinated to  
tcs and were oxidiced with iodosylbenzene. This gave 

c hydroxylation of the steroid skeleton. For example, 
M solution of 5 in degaared methylene chloride 

of iodosylbenrnne afforded, aft? acidic hydrolysis, a . u w  of fluorinated porphyrins again lead to rubstantial 
Ida. (Abstract shortened with permianion of author.) 
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Spectroscopic stndier 
pounds. Tabner, Vivie 
(Urnled Kingdom), 1989. 37 

AvoJoblc fmm UMI in am 
cwer for o&r infvmatia 

Several spectroscopic az 
Raman and solid state 13( 
the study of a number of cl 
major themes of the resea 
to  determine the origin o 
(S02) c la thate  of quinol, 
and inclusion compounds fi 
saturated carboxylic adds 

The SO2 clathrate of c 
nm (not observed in the s! 
rection of Raman spectra 
using different laser lines 
wavelength employed to re 
a prtresonance Raman ef: 
intensity of the quinol ban 
cm" as the laser waveleng 
interaction between these t- 
colour of the clathrate. Er 
the 1257 cm-l band is ter: 
the quinoi hydroxyl groups 

Dianin's compound fom 
carbon atoms. Formic MC 
shaped cavity and exist : 
bonded through the cavity 
the cavity and the carbon c 
There is a host-guest inte. 
acid and the hydroxyl grot 

Urea forma channel ind 
more carbon atoms. The g 
tion within the channela, r 
The aliphatic chains of thi 
similar to that observed : 
(DCA) forma similar &an 
two or more carbon atomc 
formic acid the two DCA . 
is formed. 
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PURE SCIENCES 6.. CHEMISTRY, ANALYTICAL 

CHEMISTRY 
ANODIC STRIPPING VOLTAMMETRY AT A GLASSY 
CARBON ELECTRODE FOR THE DETERMINATION OF 

DlAMMlNEDlCHLOROPLATINUM(I1) Order No. 0 ~ 8 4 2 9 1 8 1  
PLATINUM SPECIES DERIVED FROM CIS- 

CHEMISTRY, GENERAL ATHERTON, DAVIO REO, Pn.0. The University of Florida, 1984. 286pp. 
Chairman: Gerhard M. Schmid 

~HARONOV-8OHh~ EFFECT AND NON-LOCAL PHENOMENA 
Order No. DA8427745 

. ,*,,G, JIU~ING, PH.D. University of South Carolina, 1984. 5Opp. 

Using the Feymarin path integral method, a new interference 
zqperiment is analyzed under the classical limit. The results verify the 
&onov-Bohm effect. The general results of the AB interference 
,,Periment are cunsistent with the principles of quantum theory. The 
Scattering of an electrcin by a magnetic field confined to an infinitely 

penetrable and impenetrable solenoid with a finite radius .- 4"a,mnstrates that the penetration of wave function into the solenoid 
-annot affect the results of the AB scattering. Also the non-local 
sroperty of the AB scattering is demonstrated. The integral 
,<pression of two-dimensional partial wave scattering amplitude by a 
;j[ential of cylindrical symmetry is d e r i v f l h e  Born series and the 

approximation of A8  scattering are studied, and the nonvalidity 
T i  the Born aooroxirnation in the line-flux scatterina is explored. The ". . ~ 

,ydrodynamical approach to the AB effect is inves:gated, and it is 
sound that the solution of the hydrodynamical equations is consistent 
.vllh the Schrodinger equation. Also, the existence of the AB effect 
*:om the hydrodynaniical formalism of quantum mechanics is 
.xplained. 

w 4, rotation desorbed and/or oxidized impurities in the deposit, evolved 
oxygen, and initiated platinum oxide formation. Continued 
conditioning at 1.25 V for 30 s with rotation and for 90 s without 
rotation swept away oxygen and completed the oxide formation 
resulting in maximum platinum electrochemical activity. A cathodic Order No. DA8427044 3 treatment for 10 s at 0.1 V re-reduced the platinurn. An anodic 

/STUDIES IN ATMOSPHERIC CHEMISTRY: I .  PRIMARY 
PEROXIDES FROkl HYDROCARBONS. I I .  ELEMENTAL 
ANALYSIS USING NUCLEAR REACTIONS 

:,~KINNEY, PETER MICHAEL, PHB. University of California, Berkeley, 
b 

:984. 69pp. 
In the first part the interaction of combustion effluents with gas 

phase SO, was studied in a cylindrical reactor. The apparent SO, 
concentraUion, as monitored by a fluorescence detector, was reduced 
60 to 90% during propane combustion but only 10% during CO, 
natural gas or hydrogen combustion. The results were consistent with 
the formation of a gas phase sulfur species. 

Peroxides were collected in a bubbler from the combustion 
effluent of methane, ethane, propane and butane. The peroxide 
concentration was greatest when the flame was interrupted (5 sec 
on15 sec off), reaching a maximum concentration of 0.1 mole per 
1000 moles of fuel. The peroxide concentration was lower for 
diffusion and premix combustion. These peroxides reacted rapidly 
with approximately 20 PM HS03- forming S042-. More than 80% of the 
peroxides were H202. No peroxides were detected from natural gas 
combustion; most of the sulfur in the fuel was oxidized to S042-. 

A constant fraction af the sulfur, 25%, was oxidized to SO4,- in the 
bubbler water. The XO,2- concentration in the exhaust was several 
PPm, corresponding to several Img/min at idle. The exhaust from 
sulfur free iso-octane collected in the.bubbler also reacted with HSO3- 
Producing S042-. A concentration of peroxides comparable to the 
sod2-  was detected in the bubbler water, indicating the emission of 
Primary peroxides from auto exhaust. 

In the second part simultaneous analysis for C, N and 0 in 
atmospheric aerosols using charged particle activation analysis was 
attempted. Interference with the silver filter matrix prevented the 
determination of all three elements. 

However using the W(3He,a)"C and 160(3He,p)lBF reactions it 
W a s  possible to simultaneously measure carbon and oxygen. The 
carbon results agreed with combustion within 15%. No comparison of 
the oxygeri results was possible with an independent method, 
because other methods do not have the required sensitivity. 

Exhaust from 3 different vehicles was also collected in the bubbler. 

Following the administration of the anti-cancer drug cis. 
diamminedichloroplatinum(ll), platinum is found throughout the M y  
as a number of species. The lack of platinum deposition from 
untreated urine or from urine denatured with acetonitrile or mineral 
acids led to the use of chelation by sodium diethyldithiocarbamate 
followed by solvent extraction using chloroform to isolate the 
platinum from urine. Evaporation of the solvent and digestion of the 
residue in aqua regia was necessary to obtain a readily deposited 
form of platinum, chloroplatinic acid. Redissolution in a pH 1.7,0.i M 
bisulfate/sulfate solution resulted in both a strongly acidic buffer 
needed to prevent hydrolysis and a noncomplexing medium with 
optimum deposition characteristics. 

Deposition from the hexachloroplatinate(lV)/buffer solution was 
performed at -0.2 V vs SCE, the most cathodic potential possible 
without hydrogen evolution. A rotating glassy carbon electrode was 
used because of the necessity for an impermeable surface. Other 
forms of carbon were evaluated and found unsuitable. After 
deposition, for times of one to ten minutes, a transfer of the glassy 
carbon electrode with deposited platinum to a pure aqueous 0.05 M 
sulfuric acid solution prevented interferences from components of the 
deposition solution and provided an optimum medium for subsequent 
steps. 

An anodic treatment consisting of 2 s at 1.5 V with electrode 

potential sweep using differential pulse (DP) voltammetry re-oxidized 
the deposit and allowed the quantitation of the deposited platinum. 
The height of the DP peak, centered at t 0.85 V, was proportional to 
the original platinurn concentration over the range 0.1 to 50 ppm Pt. 

extended the concentration range to as low as 10 ppb Pt. Oxalic acid 
was oxidized at platinum, but not at glassy carbon or platinum oxide, 
resulting in a DP peak centered at the same potential. 

TRACE ELEMENT ANALYSIS OF SERUM FROM BONE 
MARROW TRANSPLANT PATIENTS USING NEUTRON 
ACTIVATION ANALYSIS Order No. DA8429183 
BAARETO, EDUAROO MUSSNICH, P H . ~ .  The University of Florida, 1984. 
123pp. Co-Chairmen: Genevieve Roessler, W. Emmett Bolch. Jr. 

Simultaneous analysis of the 7 clinically significant elements Cu, 
Br, Zn, Co, Se, K and Fe in blood serum was developed using 
muhielement neutron activation analysis (NAA) at the University of 
florida Training Reactor (UFTR). 

The use of the comparator method eliminated 2 limitations 
associated with the UFTR: relatively low thermal flux (1 *1012 
neutrons/crn%) and interrupted operation during night hours. 

Hydroxy antimony pentoxide (HAP) resin was successfully 
employed in the removal of the sample Na (one of the most serious 
limitations of NAA with regard to samples with a biological matrix) in 
contrast to recent discouraging literature reports. Tests confirmed Se 
losses to the resin and sample contamination with Zn leached from 
plastic syringes. 

The addition of 0.01 M oxalic acid to the stripping solution 

It was shown that the technique allows for precise and accurate 
determination of most of the above mentioned elements in the Same 3 
ml of serum sample. 

Blood serum was selected for evaluation in an effort to determine 
the appropriateness of the intravenous hyperalimentation fluid for 
maintenance of the nutritional status in a population of bone marrow 
transplant patients. Serum was sampled weekly during the 6 weeks 
interval while the 15 patients were fed solely with these fluids. 
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